In order to study the development of plastic zone of cohesionless coarse grained soil slope under external load, the plane strain tests of cohesionless soil in the different average particle sizes were carried out by using the same slope model size. The results show that the beginning of bifurcation of strain in soil is a sign of plastic zone trigger, and with the average particle size increasing, the required time for the development of shaping belt is long; With the increase of the average particle size, the plastic zone width has varying degrees of growth; At the same time, the plastic zone of sliding position is affected by the load positions to a certain extent, and with the extension of the loading position to the slope, the relative position of the plastic belt also extends to the depth of the slope.
INTRODUCTION
At present, the generation process of shear band and the observation of shear zone, whether it is in the experimental research or numerical simulation, mainly focus on triaxial test, direct shear test and plane strain test. But for the limit of measurement technology and test methods and other conditions [1] , it is difficult to reproduce the shear process in the test, and it is more difficult to obtain the width and inclination of the shear band in the experiment. And many scholars carried out a wide range of research in the three aspects of theory [2] [3] [4] , experimental and numerical simulation [5] [6] [7] . In the aspect of experimental, Roescoe [8] used the simple shear test apparatus and X-ray measurement technique of Cambridge University to observe the shear zone in the granular soil and found that the shear zone had a certain thickness and was related to the particle size of the granite soil. Oda et al. [9] [10] used a series of experimental studies on sand and other particulate materials by using X-ray techniques to summarize the development law of micro structural shear bands of granular materials.
These past studies have mainly carried out research on cohesive soil and sandy slope, but the research on the development of plastic belt under the condition of the coarse-grained soil slope unstable is rare. Thus, In this paper, the model box test is used to simulate the development and change of the plastic zone in the soil under the limit condition of the coarse-grained soil slope.
TEST EQUIPMENT AND MODEL SLOPE

Test Device and Properties of Model Test Soil Sample
The size of the model slot is 120cm×75cm×25cm (length × height × width). As shown in the Figure1, in order to facilitate the observation of the entire experimental process, the box is assembled by using four groups of transparent glass plate. The soil properties of the tested soil are coarse-grained, and the physical and mechanical properties are shown in Table I . 
TEST PROCESS AND TEST RESULTS
Description of Slope Characteristic Point Displacement
During this test, the point of A, B, C representing the bottom, top and middle of the slope will be selected as the key points for deformation displacement measurement.
The relationship between the characteristic point displacement and the load on the top of the slope is shown in (a), (b) and (c) of Figure 2 . It can be seen from the Figure 2 that the displacement characteristics of the feature points have some similarity, and the relationship between the horizontal displacement and the vertical load is essentially the mode of the single peak curve. The displacement change of each point is approximately linear, but with the continuous loading, the point of displacement begins to increase significantly. There is a plastic deformation in the slope, but at this time no obvious test phenomenon is observed; when the load reaches the limit load of the slope, it begins to decline, and the displacement of each feature point also begins to grow rapidly, and soil slope begins to be unstable; With load continued , the load readings are basically the same, but the displacement of the feature points continue to develop rapidly, the slope has been completely the overall instability. 
The Relationship between the Width of Plastic Zone and the Average Grain Size
In this paper, after a variety of test methods, the special tin wire implanted in the sample was used to measure the plastic band width approximately. In the test the tin wire was implanted into the outer steel tube, and the tube was filled with the sifted fine sand to reduce the disturbance or potential deformation of tin particles caused by soil particles when filling. Because the tin wire embedded in the soil went through a section of plastic zone formed during the test, the stress discontinuity forms two obvious inflection points in the plastic zone, and the distance between two points is the width of plastic zone. Figure 3 shows the sliding zone of the plastic zone of the different groups under different mean diameters, and the measured results are 38mm, 22mm and 8mm respectively.
It can be seen from the figure that when the density of the sample is the same,the width of plastic zone in the different mean particle size is different. 
Sliding Form of Plastic Zone in the Failing Slope
The model test of coarse grained soil in this paper takes the model of slope surface morphology as one of the key research contents. The loads at different distance from the top were taken to study on the surface morphology when the slope model fails, and the results are as follows in Figure 4 .
The sliding slope instability morphology of each test is shown in Figure 4 . (a),(b),(c).According to the observation of the test site and the actual test, the failing slope is not like the formation of a cohesive soil which can be observed as a visual observation of the sliding surface, but the relative slip occurs on the plastic belt with a certain thickness. The slope of the relative sliding area is steep on the top, relatively straight near the top of the slope, and gentle to be the arc on the bottom to a certain extent. The results show that the relative sliding zone on the plastic belt is affected by the loading position. With the transfer of the loading position to the slope, the relative sliding position is further extended to the depth of the slope to a certain extent. 
CONCLUSIONS
(1)Deformations of slope feature points in model tests are different in the different parts of the slope, but the relationship between slope displacement and load feature points is a single peak curve, and the peak is approximately the ultimate load of slope. The slip surface is the boundary, and the displacement of the slope soil is larger.
(2)The width of the plastic zone is related to the particle size of the soil sample used in the experiment. When the density of the sample is the same, the larger the particle size is, the larger the plastic band width is, and the width is generally 5-10 times to the average particle size.
(3)Coarse grained soil in shear is not like the formation of a cohesive soil which can be observed as a visual observation of the sliding surface, but the relative slip occurs on the plastic belt with a certain thickness. The slope of the relative sliding area is steep on the top, relatively straight near the top of the slope, and gentle to be the arc on the bottom to a certain extent. The results show that the relative sliding zone on the plastic belt is affected by the loading position and the thickness of the shear zone is related to the average particle size of coarse grained soil.
